raised to assume 100 per cent. protection against treponemal infection can be assessed.
We have studied the serum penicillin levels in 131 children aged 5 to 15 years after the following intramuscular injections:
(1) 600,000 units benzathine penicillin (B.P.).
(2) 600,000 units B.P. plus 300,000 units penicillin G plus 300,000 units procaine penicillin G. (3) 1,200,000 units B.P. (4) 1,200,000 units B.P. as two simultaneous intramuscular injections of 600,000 units each.
Technique and Results
The serum penicillin levels were estimated by the classical technique of diffusion in agar at pH 6 5 seeded with sarcina lutea. The pH plays an important part in the diffusion, each serum being buffered by diluting it with a phosphate buffer at pH 6. The standard range is prepared in human serum also buffered by half dilution with buffer at pH 6. The test is read after incubation at 30°C. for 20 hrs. The maximum range is about 15 milliunits.
I. SERUM PENICILLIN LEVELS OBTAINED AFTER ONE INTRAMUSCULAR INJECTION OF 600,000 UNITS B.P.-The high serum levels between the 14th and 18th day show that protection from treponemal infection is 100 per cent. (Table I) . (b) 8 days after 600,000 units B.P. plus 300,000 units penicillin G, plus 300,000 units procaine penicillin G.-Two children showed a rapid rise in these circumstances although their levels before the 8th day were normal.
Case 5: The level rose to 9,000 milliunits. Case 6: The level rose to 24,000 milliunits.
(c) 8 days after 600,000 units B.P.-Case 7 suddenly showed a level of 2,400 milliunits.
(d) Some children showed serum levels which were less extraordinary, but were abnormally raised on the 14th, 21st, or 28th day after the injection. Case 5 was tested twice after 600,000 units B.P. and 600,000 units Bipenicillin. The serum level after 8 days was 9,000 milliunits at the first test and 39 milliunits at the second.
The reason for these variations is unknown, but they may perhaps be due to irregular absorption. Stollerman and Rusoff (1952) eliminated the factor of muscular activity by studying two groups of convalescent children, one group confined to bed and the other having normal physical activity. In both groups, the same unexpected irregularities were observed. another. There are levels which rise abruptly as though the whole mass of penicillin was absorbed rapidly: conversely, the levels may remain at zero for some time as though the injected penicillin was encysted and rendered inert in the muscle or had been prematurely eliminated in the urine. Although these anomalies are infrequent in relation to the total number of children studied and to the number of injections given, they remain a source of disquiet.
Summary
In children from 5 to 15 years of age benzathine penicillin enables treponemicidal levels to be maintained in the serum for periods varying with the dose administered: 14 to 18 days after 600,000 units, 28 days at least with 1,200,000 units.
Preparations consisting of 600,000 units B.P., 300,000 units penicillin G, and 300,000 units procaine penicillin G gave delayed levels which were identical with those obtained with 600,000 units B.P.
In some cases unexpected variations were observed after injections of different amounts. The abnormally high or irregular levels sometimes encountered suggest that the penicillin depot in muscle may be suddenly liberated in circumstances which cannot be determined clinically. On the other hand, zero levels may also occur at different times which cannot be explained by muscular conditions. la duree varie selon la dose administree; 14 
